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$Q LPSRUWDQW JRDO RI WKH (&2/LIH SURMHFW  ³6XVWDLQDEOH ]HURFDUERQ (&2WRZQ GHYHORSPHQWV LPSURYLQJ
TXDOLW\RIOLIHDFURVV(8´LVWRUHDFKWKHKLJKHQHUJ\SHUIRUPDQFHWDUJHWVDQGTXDOLW\RIOLIHGXULQJRSHUDWLRQDQG
RFFXSDQF\ ,Q RUGHU WR HYDOXDWH WKH DFWXDO RSHUDWLRQ RI WKH EXLOGLQJVDQG V\VWHPV FRPPLVVLRQLQJDFWLYLWLHVZHUH
H[HFXWHG QRW RQO\ GXULQJ WKH FRQVWUXFWLRQ ZRUNV EXW FRQWLQXHG GXULQJ WKH ILUVW \HDUV RI RFFXSDQF\ >@ 7KH\





H[HPSODU\ DSDUWPHQWV DUH PRGHOOHG DQG WKH HIIHFW RI WKH LGHQWLILHG GHIHFWV RQ WKH KHDW GHPDQG DQG LQGRRU
WHPSHUDWXUHLVLQYHVWLJDWHGXVLQJG\QDPLFVLPXODWLRQV
 2SHUDWLRQRIWKHFHQWUDODLUKDQGOLQJXQLWV
7KH IRXU PXOWLIDPLO\ EXLOGLQJV DUH YHQWLODWHG WKURXJK WKUHH FROOHFWLYH YHQWLODWLRQ V\VWHPV RQH RU WZR SHU






)LJXUH  VKRZV WKHPRQLWRUHG VXSSO\ H[WUDFW IUHVK DQG H[KDXVW DLU WHPSHUDWXUHV LQ WZR RI WKH$+8¶V $PRVW
UHPDUNDEOHREVHUYDWLRQLVWKDWLQ$+8$LQ)HEUXDU\WKHIUHVKDLUWHPSHUDWXUHDQGWKHVXSSO\DLUWHPSHUDWXUH
DUHYHU\FORVH WR RQHDQRWKHUDVZHOODVWKHH[WUDFWDQGH[KDXVWDLU WHPSHUDWXUHV )LJD$SSDUHQWO\ WKHKHDW





HTXDO)RU WKHKHDWH[FKDQJHULQ$+8%& WKHHIIHFWLYHQHVV LQZLQWHU LVDURXQGIRUERWKVHQVLEOHDQG ODWHQW
KHDWDFFRUGLQJWRWKHSURGXFWVSHFLILFDWLRQV)URPWKHPRQLWRULQJDVXSSO\HIIHFWLYHQHVVRIDERXWLVHVWLPDWHG
DQGDQH[WUDFWHIIHFWLYHQHVVRI%DVHGRQWKHVSHFLILFPRLVWXUHFRQWHQWRIWKHIORZVWKHODWHQWHIIHFWLYHQHVVFDQ
DOVR EH FDOFXODWHG $QG DOVR KHUH WKH GLIIHUHQFH EHWZHHQ VXSSO\ DQG H[WUDFW HIIHFWLYHQHVV  YV  LV
VXEVWDQWLDO 3RVVLEOH H[SODQDWLRQV DUH D GHYLDWLRQ EHWZHHQ WKH PHDVXUHG WHPSHUDWXUH RI D IORZ DQG LWV DFWXDO
WHPSHUDWXUHIRUH[DPSOHDVDUHVXOWRIDLUOHDNDJHVEHWZHHQGLIIHUHQWIORZVLQWKHV\VWHP LQILOWUDWLRQRIDLULQWKH
VXUURXQGLQJV RI WKH XQLW RU LQDFFXUDF\ RI WKH WHPSHUDWXUH PHDVXUHPHQWV 7KH OLNHOLKRRG RI WKH SRVVLEOH
H[SODQDWLRQVLVLQYHVWLJDWHGE\9DQGH3XWWH>@
)RUDFRQWLQXRXVIROORZXSRIWKHPRVWLPSRUWDQWIXQFWLRQRIWKHKHDWH[FKDQJHUWKDWLVWRDVFHUWDLQWKDWWKHKHDW
H[FKDQJHU LV DFWXDOO\ ZRUNLQJ LW LV FRQFOXGHG WKDW WKH NH\ PRQLWRULQJ SDUDPHWHU LV WKH VXSSO\ DLU WHPSHUDWXUH
IROORZHGE\WKHIUHVKDLUWHPSHUDWXUHZKLFKFRXOGDOVREHHVWLPDWHGE\RXWGRRUWHPSHUDWXUHPHDVXUHPHQWV,IWKH
H[WUDFW WHPSHUDWXUH LV DGGHG WR WKH PHDVXUHPHQWV RU HVWLPDWHG IURP LQGRRU WHPSHUDWXUH PHDVXUHPHQWV LQ WKH
GZHOOLQJV WKH VXSSO\ HIIHFWLYHQHVV RI WKH DLU KDQGOLQJ XQLW FDQ DOVR EH FDOFXODWHG &DOFXODWLRQ RI WKH H[WUDFW
HIIHFWLYHQHVVDQGVHFRQGDU\GHILFLHQFLHVVXFKDVDLUOHDNDJHVLQWKHV\VWHPUHTXLUHPHDVXUHPHQWRIWKHH[KDXVWDLU
WHPSHUDWXUHDQGDGGLWLRQDOPHDVXUHPHQWVRIWKHUHODWLYHKXPLGLW\DQG&2LQWKHDLUIORZV











ZHUHYHU\ ORZ WKDW LVRQDYHUDJHRQO\DERXWRI WKHGHVLJQ IORZUDWHV,QVSHFWLRQRI WKHFHQWUDODLUKDQGOLQJ
XQLWVUHYHDOHGWKDWWKH\KDGEHHQZRUNLQJFRQWLQXRXVO\LQWKHQLJKWVHWEDFNOHYHODIWHUDFRXVWLFFRPSODLQWVE\WKH
RFFXSDQWV6XEVHTXHQWDFRXVWLFPHDVXUHPHQWVLQ WKHGZHOOLQJVLQGLFDWHGWKDW LQGHHG WKHPD[LPXPDOORZHGVRXQG
SUHVVXUH OHYHO ZDV VLJQLILFDQWO\ H[FHHGHG HJPHDVXUHPHQWV RI  G%$ LQVWHDG RI WKHPD[LPXP DOORZHG 
G%$ LQ WKHEHGURRPV$IWHU LQVWDOODWLRQRIDFRXVWLFGDPSHUVRQ WKHPDLQYHQWLODWLRQGXFWV RI WKHGZHOOLQJVWKH
VHWWLQJVRIWKH$+8¶VZHUHDGDSWHGLQRUGHUWRDOORZWKHPWRSURYLGHWKHGHVLJQIORZUDWHVGXULQJGD\WLPH











'XULQJ WKH FRPPLVVLRQLQJ SURFHVV WKHPDOIXQFWLRQLQJ RI WKH FHQWUDODLUKDQGOLQJ XQLWZDV GLVFRYHUHG WKURXJK
PDQXDO PHDVXUHPHQWV RI WKH YHQWLODWLRQ IORZ UDWHV LQ D VDPSOH RI WKH GZHOOLQJV +RZHYHU IRU WKH SXUSRVH RI
FRQWLQXRXVFRPPLVVLRQLQJRUUHDOWLPHIROORZXSRIWKHRSHUDWLRQRIWKHV\VWHPVDJDLQDPRUHDXWRPDWHGSURFHGXUH
LVGHVLUDEOH)RUWKLVSXUSRVHPRQLWRULQJRIWKHHOHFWULFLW\XVHRIWKH$+8¶VLVRISDUWLFXODULQWHUHVW,Q)LJDDQG
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2SHUDWLRQRIWKHKHDWLQJFRLO
(DFKGZHOOLQJ LV SURYLGHGZLWKDKHDWLQJ FRLO WKDW SUHKHDWV WKH VXSSO\ DLU FRPLQJ IURP WKHKHDW H[FKDQJHU WR
& LIQHHGHG ,QFDVH WKHFHQWUDOKHDWH[FKDQJHULV LQDFWLYHDVKDSSHQHGLQ$+8$DQG' IUHVKDLUDWRXWGRRU
WHPSHUDWXUHUHDFKHVWKHKHDWLQJFRLOZKLFKVWDUWVWRSUHKHDWWKHDLUDVVRRQDVWKHLQVWDQWDQHRXVRXWGRRUWHPSHUDWXUH
LVEHORZ&DYHU\FRPPRQVLWXDWLRQLQ%HOJLXP7KXVWKHKHDWLQJFRLOZLOOSDUWLDOO\FRQFHDOWKHGHIHFWRIWKH




ZDVSUHVFULEHGE\ WKHGHVLJQHUV7KLVFDQEHDEHQHILW LQWHUPVRI WKHUPDOFRPIRUW IRU WKRVHXVHUV WKDWDSSUHFLDWH




LQIOXHQFH WKHKHDWGHPDQGRI WKHGZHOOLQJV:KLOHKHDWXVHPRQLWRULQJGDWDJLYH LQVLJKW LQWKHWRWDOKHDWXVHRID
GZHOOLQJLQUHDOFRQGLWLRQVLQFOXGLQJUHDOEXLOGLQJDQGV\VWHPRSHUDWLRQXVHUEHKDYLRXUDQGFOLPDWHLWLVKDUGWR
GLVWLQJXLVK WKH HIIHFWV RI GLIIHUHQW RSHUDWLRQDO FKDUDFWHULVWLFV 7KHUHIRUH IRXU UHSUHVHQWDWLYH DSDUWPHQW W\SHV DUH
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KHDWLQJ FRLO UHDFKHV LWV IXOO SRZHU WKH KHDWLQJ GHPDQG RI WKH GZHOOLQJ ZLOO LQFUHDVH EHWZHHQ  DQG 
GHSHQGLQJRQWKHW\SHRIGZHOOLQJDQGWKHVHWSRLQWWHPSHUDWXUH:KHQRQWKHFRQWUDU\WKHYHQWLODWLRQIORZUDWHLV
UHGXFHG IURPWRDERXWDUHGXFWLRQRI WKHKHDWLQJGHPDQGRIDERXWLV VHHQ LQFRPSDULVRQWR WKH
LQLWLDO VLWXDWLRQ $VVXPLQJ WKDW WKH UHGXFWLRQ RI WKH YHQWLODWLRQ IORZ UDWH LV QRW FRPSHQVDWHG E\ WKH RSHQLQJ RI
ZLQGRZV WKH WHPSHUDWXUH LQWKHOLYLQJURRPZLOODXJPHQWZLWKD IHZGHJUHHVGXULQJZLQWHUEXWDOVRJLYHULVHWR
VHULRXVRYHUKHDWLQJGXULQJVXPPHUZKHQWKHLQGRRUWHPSHUDWXUHEHFRPHVHDVLO\&KLJKHUWKDQLQDVLWXDWLRQZLWK
GHVLJQIORZUDWHV1H[WWKHLPSDFWRIWKHKLJKHUVHWSRLQWWHPSHUDWXUHRIWKHKHDWLQJFRLOLVREVHUYHG,QGZHOOLQJV
ZLWK D VHWSRLQW WHPSHUDWXUH EHORZ & DQ LQFUHDVH RI WKH VHWSRLQW IURP  WR & FDXVHV RQ DYHUDJH 
LQFUHDVHLQKHDWLQJGHPDQG$SDUWRIWKHKHDWLQJGHPDQGIURPWKHKHDWLQJV\VWHPLIDFWLYDWHGZLOOVKLIWWRZDUGV
WKHKHDWLQJFRLOEXWDOVRWKHXQKHDWHGURRPVZLOOQRZUHFHLYHDZDUPHUVXSSO\IORZ(VSHFLDOO\LQGZHOOLQJVZLWKD
ORZ KHDWLQJ VHWSRLQW WKLV VHWWLQJ ZLOO OHDG WR XQQHFHVVDU\ KHDW XVH DQG SRVVLEO\ WR D KLJKHU WHPSHUDWXUH WKDQ
UHTXLUHG




GHPDQG WKXVRXWZHLJKV WKH LQIOXHQFHRI WKHRWKHUGHIHFWVRQWKHWRWDOUHVXOWV5HPDUNWKDWGHVSLWH WKH ORZHU WRWDO






IDPLO\ EXLOGLQJV ZHUH GLVFXVVHG ZLWK IRFXV RQ WKH RSHUDWLRQ RI WKH FROOHFWLYH YHQWLODWLRQ V\VWHPV ZLWK KHDW
UHFRYHU\ WKH LQGRRUFOLPDWH LQ WKHGZHOOLQJVDQGXVHU EHKDYLRXU7KHNH\PRQLWRULQJSDUDPHWHUV IRUDTXLFNDQG
DXWRPDWHGGHWHFWLRQRIWKHPDLQV\VWHPIDLOXUHVZHUHSRLQWHGRXWZLWKUHJDUGWRWKHFRQWLQXRXVFRPPLVVLRQLQJDQG
PDQDJHPHQWRIWKHEXLOGLQJV0RUHRYHUWKHHIIHFWRIWKHGHWHFWHGGHIHFWVDQGIDLOXUHVRQWKHHQHUJ\SHUIRUPDQFHRI




DQG RSHUDWLRQDO OLIHWLPH RI D UHVLGHQWLDO EXLOGLQJ SURMHFW DQG D YDOXDEOH FRQWULEXWLRQ WR LWV JHQHUDO SHUIRUPDQFH
DVVHVVPHQW
$FNQRZOHGJHPHQWV
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